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introducing	 and	 spreading	 infectious	 diseases	 to	 a	 farm,	 although	 these	measures	
are	rarely	 implemented	 in	dairy	farms.	There	are	some	studies	that	have	 identified	
that	 the	decision	 to	 implement	biosecurity	measures	 can	be	 influenced	by	 several	
psychosocial	factors	(attitudes	and	behaviours).	Thus,	the	objective	of	this	study	was	
to	 examine	 the	 psychosocial	 factors	 (and	 their	 interactions)	 influencing	 the	 imple‐
mentation	of	biosecurity	measures	in	dairy	farms	in	Spain,	through	the	views	of	dairy	
farmers	 and	 veterinarians	 from	Catalonia	 (northeast	 Spain)	 and	Galicia	 (northwest	
Spain).	Face‐to‐face	in‐depth	interviews	were	performed	with	16	dairy	farmers	(nine	
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1  | INTRODUC TION
Biosecurity	 can	 be	 defined	 as	 the	methods	 that	 are	 used	 to	 stop	
a	disease	or	 infection	 from	spreading	 from	one	person,	 animal,	or	






health	 (Oliveira,	 Sørensen,	 &	 Thomsen,	 2017)	 and	 animal	 welfare	
(Barkema	et	al.,	2015)	and	therefore	 increase	productivity	 in	dairy	
farms	 (Postma	 et	 al.,	 2016a).	 In	 addition,	 an	 association	 has	 been	
observed	between	higher	biosecurity	and	a	reduction	 in	antibiotic	
use	 (Laanen	et	al.,	2013;	Postma	et	al.,	2016b).	Despite	 this,	bios‐
ecurity	 measures	 in	 dairy	 farms	 are	 rarely	 implemented	 (Renault,	
Damiaans,	et	al.,	2018a;	Sahlström,	Virtanen,	Kyyrö,	&	Lyytikäinen,	
2014;	Sarrazin,	Cay,	Laureyns,	&	Dewulf,	2014).
The	 implementation	 of	 biosecurity	measures	 at	 the	 farm	 level	
requires	 the	 adoption	 of	 a	 set	 of	 attitudes	 and	 behaviours	 by	 in‐
dividuals.	 These	 attitudes	 and	behaviours	 are	within	 the	 so‐called	
psychosocial	factors.	Psychosocial	factors	refer	to	the	combination	
of	psychological	(level	of	individual	processes	and	meanings)	and	so‐




Different	 studies	 have	 identified	 several	 psychosocial	 fac‐
tors	 in	dairy	farmers	and	veterinarians	that	might	 influence	their	
decision	 on	whether	 or	 not	 to	 implement	 biosecurity	measures.	
Among	 these	 factors,	 it	 has	 been	described	 that	 the	 attitude	of	
farmers	 and	 veterinarians	 towards	 the	 implementation	 of	 bios‐
ecurity	measures	might	 be	 affected	 by	 the	 technical	 knowledge	
they	 have	 (Frössling	&	Nöremark,	 2016;	García	&	Coelho,	 2014;	
Toma,	 Low,	 Vosough,	 Matthews,	 &	 Stott,	 2015),	 the	 individual	
experiences	 they	 have	 lived	 (Broughan	 et	 al.,	 2016),	 the	 impor‐
tance	they	can	attribute	to	risks	(Renault,	Humblet,	et	al.,	2018b),	
and	 the	 benefits	 they	 can	 obtain	 from	 measures	 implemented	
(Ciaravino	 et	 al.,	 2017).	 Moreover,	 their	 behaviour	 towards	 the	
implementation	 of	 biosecurity	 measures	 has	 also	 been	 related	
to	 their	 perceived	 social	 pressure	 to	 apply	 these	 measures	 (i.e.	
the	 subjective	 norm	 (Ajzen,	 1991)).	 This	might	 be	 influenced	 by	
personal	 relationships	 (Cardwell	 et	 al.,	 2016;	 Ellis‐Iversen	 et	 al.,	
2010;	Shortall	et	al.,	2016),	action	and	communication	dynamics	
(Heffernan,	 Nielsen,	 Thomson,	 &	 Gunn,	 2008;	 Sayers,	 Good,	 &	
Sayers,	2014),	or	by	the	relationship	between	farmers	and	veteri‐
narians	working	in	the	public	administration	(i.e.	official	veterinary	











Ringrose,	 &	Gunn,	 2013),	 education,	 and	 awareness	 (Brennan	&	
Christley,	 2012;	 Kuster,	 Cousin,	 Jemmi,	 Schüpbach‐Regula,	 &	
Magouras,	2015).
In	Spain,	 there	are	several	profiles	of	dairy	 farmers	and	vet‐
erinarians.	 On	 one	 hand,	 there	 are	 conventional	 and	 organic	
farms,	which	 differ	mainly	 in	 that	 the	 latter	 have	 a	 holistic	 and	
integral	 approach	 (self‐sufficiency)	 (Stonehouse,	 Clark,	&	Ogini,	
2001)	 and	 must	 adhere	 to	 strict	 standards	 with	 regard	 to	 the	
use	 of	 agricultural	 chemicals	 (such	 as	 synthetic	 fertilizers	 and	
pesticides)	 and	 animal	 medicines	 (such	 as	 antibiotics,	 anti‐par‐
asitics	 and	 hormones;	 EC,	 2019).	 On	 the	 other	 hand,	 there	 are	
private	veterinarians	(PV),	animal	health	veterinarians	(AHV)	and	
OVS	(Figure	1).	PV	are	the	technical	advisors	who	are	hired	and	




the	 health	 status	 of	 their	 herds,	 but	 the	 responsibilities	 of	 the	
contracted	HDA	can	vary	among	regions.	For	example,	in	north‐
west	Spain	 (i.e.	Galicia)	 they	are	only	 involved	 in	voluntary	con‐
trol	 programmes	 of	 non‐regulated	 diseases	 (such	 as	 Infectious	
Bovine	Rhinotracheitis	(IBR),	Bovine	Virus	Diarrhoea	(BVD),	para‐
tuberculosis	 or	 neosporosis).	 Contrary,	 in	 northeast	 Spain	 (i.e.	
Catalonia)	 these	 veterinarians	 are	 just	 involved	 in	 control	 pro‐
grammes	 of	 regulated	 diseases	 (such	 as	 tuberculosis	 or	 brucel‐
losis).	Nevertheless,	 in	both	 cases,	 regardless	 their	 involvement	
with	 regulated	 or	 non‐regulated	 diseases,	 the	 HDA	 are	 recog‐
nized	by	the	public	administration	and	regulated	according	with	
national	 legislation	 (Royal	 Decree	 842/2011).	 These	 are	 hired	
by	the	farmer	association	itself	through	the	payment	of	a	quota.	
And,	although	these	associations	can	receive	public	funds	for	the	
development	 of	 these	 programs,	 these	 are	 not	 linked	 to	 public	
administration.	And	(b)	veterinarians	who	carried	out	mandatory	












To	 improve	 biosecurity,	 it	 is	 necessary	 to	 identify	 the	 psycho‐
social	 factors	 (and	 their	 interactions)	 that	 can	 influence	 the	 de‐
cision	 for	 the	 implementation	 of	 biosecurity	 measures.	 Thus,	 an	
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understanding	 of	 each	 of	 them	 and	 their	 interactions	might	 allow	
establishing	 the	 individual	 and	 collective	 processes	 that	would	 be	






2  | MATERIAL S AND METHODS
2.1 | Area of study
The	 present	 study	 was	 carried	 out	 in	 two	 Autonomous	
Communities	 of	 Spain,	 Catalonia	 (northeast)	 and	 Galicia	 (north‐
west),	 which	 contain	 11%	 and	 38%	 of	 dairy	 cattle	 population,	




890	 lactating	 cows	 per	 farm),	 in	Galicia	 they	 are	 smaller	 (33–73	





in‐depth	 interviews.	 These	 interviews	were	 conducted	with	 dairy	































The	audios	of	 the	 in‐depth	 interviews	were	reviewed	and	sub‐
sequently	 transcribed	 to	analyse	 their	data.	 In	 the	 transcripts,	 the	
participants	were	labelled	with	an	initial	letter	‘F’	for	dairy	farmers	
F I G U R E  1   Interaction	among	veterinary	profiles.	Scheme	obtained	from	ATLAS.ti	8.2.34	through	the	codes.	AC:	Autonomous	
Community;	AHV:	animal	health	veterinarians;	HDA:	health	defence	association;	OVS:	official	veterinary	services;	PV:	private	veterinarians















for	 the	 research	objectives	 (i.e.	 codes,	 also	 called	 concepts	or	 cate‐
gories).	Moreover,	 it	 allowed	 to	generate	 a	 set	of	 stand‐alone	 ideas	
based	on	these	discourses	for	the	researchers	themselves	(i.e.	memos)	
(ATLAS.ti,	2019).	In	this	way,	the	software	introduced	the	discourses	








tions	 are	 in	 their	 original	 language	 (Spanish)	 in	 the	Annex	 to	 the	
present	study.	Comparatively,	these	citations	were	the	most	heter‐
ogeneous	of	all.	The	citations	were	organized	following	the	subtop‐














The	 farmers	 emphasized	 that	 veterinarians	 know	 the	 farms	 in	
more	detail	and,	therefore,	have	a	greater	capacity	to	influence	the	







The	 interviewed	 also	 commented	 that	 the	 veterinarian	 profile	
can	 influence	 advice	on	biosecurity,	 for	 example,	 the	HDA	veteri‐
narians.	This	veterinarian	profile	 advises	on	biosecurity	 and	 raises	
awareness	directly	or	indirectly	about	these	measures	in	their	daily	
practice.	In	addition,	the	voluntary	membership	to	an	HDA	by	dairy	
farms	was	 linked	 to	 an	 improvement	 in	 the	 sanitary	 status	 of	 the	
farm	due	to	a	greater	biosecurity	awareness:
FG2:	"(...) Many workshops in the HDA also helps. In diar‐
rhoea of small calves (...) it has helped us a lot (...), deaths 
are reduced (...). The HDA insist a lot that we are going 
to do this and such, little by little, but it insists on many 
things. He/she is a good technician (...), very involved (...)" 
[Original: “(…) Ayuda también muchos talleres en la ADS. 
En temas de diarreas de terneros pequeños (…) nos ha 
ayudado mucho (…), se reducen las muertes (…). La ADS 
insiste mucho que vamos a hacer esto y tal, poco a poco, 
pero insiste en muchas cosas. Es un buen técnico (…), muy 
implicado (…)”]
Dairy farmers 
profile Catalonia Galicia Veterinarians profile Catalonia Galicia
Conventional 7 6 Clinical	(PV) 2 1
Reproduction	(PV) 2 1
Milk	Quality	(PV) 0 2
Organic 2 1 Nutrition	(PV) 0 1
Finances	(PV) 2 1
AHV 2 2
Total	(*) 9	(3*) 7	(1*) Total 8	(2*) 8	(3*)
Note: Abbreviations:	AHV,	animal	health	veterinarians,	PV,	private	veterinarians.	*In	brackets,	
number	of	women	participating.
TA B L E  1  Profiles	of	dairy	farmers	
and	veterinarians	that	participated	in	the	
present	study
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VG2:	"(...) I had two important outbreaks of IBR (...), one 
of almost 500 heads, and another of about 100 (...). Since 
we have been working in HDA, the numbers have been 
decreasing (...). We, those of HDA, are those who do the 
90% of biosecurity work (...)" [Original: “(…) Tuve dos 
brotes importantes de IBR (…), uno de casi 500 cabezas, 
y otro de unas 100 (…). Desde que llevamos trabajando 
en ADS, los números fueron disminuyendo (…). Somos los 
de ADS los que hacemos el trabajo de bioseguridad en el 
90% (…)”]
In	 relation	 to	 the	 veterinarian's	 ability	 to	 influence	 the	 farmer's	






types	 of	 relationships	 were	 described.	 One	 of	 them	was	 described	
as	 ‘close’	 and	was	characterized	by	 the	 long	periods	of	 time	farmer–


























implement	 such	measures	 due	 to	 the	 lack	 of	 observable	 benefits	





F I G U R E  2   Interaction	among	the	various	psychosocial	factors.	Scheme	obtained	from	ATLAS.ti	8.2.34	through	the	codes
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VC4:	"(...) I do not know if we can convince them enough, 
because I am amused that maybe you told or recom‐
mended them that they use or do something, and an‐
other person can come here and be able to sell them a 
tractor (...). We have no power of conviction (...), there 
comes a time that he/she says: ‘it is normal that you 
come and tell me this, and others come and tell me that’ 
(...)" [Original: “(…) Yo no sé si podemos convencerlos sufi‐
cientemente, porque me hace gracia que a lo mejor tú les 
dices o recomiendas que utilicen o hagan cualquier cosa, 
y es capaz de venir un señor a venderles un tractor (…). 
No tenemos poder de convicción (…), llega un momento 
que dice: ‘ya es normal que vengas tú y me digas esto, y 
viene este y me diga lo otro’ (…)”]
VG4:	"(...) It is something that is so implanted that it is not 
easy to say: ‘we must do this and this’ (...), I think there is 
a lack of more ways to propose it (...). I do not think that 
people are closed, I think maybe we do few apostolates 
(...)" [Original: “(…) Es algo que está tan implantado que 
no resulta fácil decir: ‘hay que hacer esto y esto’ (…), creo 
que faltan más formas de proponerlo (…). Yo no creo que 







































ant,	 since	 the	 unaffected	 farmers	 are	 placed	 in	 a	 scenario	 where	
that	 could	 happen,	 imagining	 their	 possible	 consequences.	 In	 the	
same	way,	this	type	of	event	might	be	used	as	an	example	by	certain	






3.2 | Internal world of the farmer
Individual	factors	of	farmers	can	determine	their	perceptions	regard‐







prepared	 to	 face	and	 tolerate	 these	changes,	a	 situation	 that	gen‐
erates	their	bewilderment	and	fear,	especially	when	these	changes	
are	drastic.




performance.	 Some	 farmers	 believed	 that	 biosecurity	 measures	
could	avoid	disease	 risk	and	health	problems,	 improving	 therefore	
their	productivity	due	to	an	enhance	in	the	health	status	of	the	herd.	
In	 this	way,	 some	 farmers	 indicated	 that	biosecurity	was	essential	











The	pre‐disposition	 to	 implement	 biosecurity	measures	was	
not	clearly	linked	to	their	financial	situation.	For	example,	there	
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were	 farmers	 who	 were	 highly	 willing	 to	 invest	 in	 prevention	
but	whose	limitation	was	their	economy,	and	other	farmers	who	
were	not	willing	 to	 invest	 in	prevention	since	they	prefer	 to	 in‐
vest	 to	grow.	Even	 though	 the	advice	of	 the	veterinarian,	 some	
















that	 farmers	 usually	 demand	 information	 from	 their	 veterinarians;	
therefore,	 they	 have	 the	 willingness	 to	 learn.	 However,	 although	
farmers	 can	 receive	 training	 from	veterinarians,	 they	 should	 learn	
issues	pertinent	to	livestock	as	business	(e.g.	personal	management)	
and	on	other	professional	areas:
VG3:	"(...) That the farmer has training and sees through 
training how important it is in his/her business to take 
biosecurity measures (...). Let's say we give them training 
on a day‐to‐day basis, whenever you go to visit them, you 
are advising them with training (...)" [Original: “(…) Que el 
ganadero tenga formación y vea a través de la formación 
lo importante que es en su negocio llevar medidas de bi‐
oseguridad (…). Digamos que la formación se la damos 
en el día a día, siempre que vas a visitarlo le estas ase‐
sorando con formación (…)”]
VG8:	"(...) There is still a lot (...) in the training part (...). 
The farmer must receive training as a farmer, the farmer 
cannot receive training as a veterinarian, nor as an 
agronomist, because for that he/she would have to go to 
a university (...)" [Original: “(…) Todavía queda mucho (…) 
en la parte de formación (…). El ganadero tiene que recibir 
formación de ganadero, el ganadero no puede recibir for‐
mación de veterinario, ni de ingeniero agrónomo, porque 
para eso tendría que acudir a una universidad (…)”]












in	words	of	a	veterinarian,	 ‘from being an extension of the kitchen to 
being a business’.	On	the	other	hand,	the	effect	of	pressure	or	social	






of	social	cohesion.	 In	this	sense,	 it	was	pointed	out	that	 inside	the	
dairy	 farms	there	 is	a	coordination	between	the	farmers	and	their	










ecurity	measures.	 The	 need	 for	 better	 coordination	was	 stressed,	
with	 the	 involvement	 of	 all	 people	 who	 interact	 internally	 (farm	
workers,	 farmers	or	veterinarians)	or	externally	 (OVS,	universities,	









VG1:	"(...) Here there are young people, from 20 years olds 
to people over 55, women, national people, foreign people. 
They do not meet a profile, as you work more with pro‐
tocols, you look for a worker who meets them and that’s 
it (...), they are farm workers (...)" [Original: “(…) Aquí hay 
desde gente joven de 20 años a gente mayor de 55, mu‐
jeres, gente nacional, gente extranjera. No cumple un per‐
fil, como se trabaja más a protocolos, buscas un trabajador 
que los cumpla y listo (…), son operarios de granjas (…)”]
FG5:	 "(...) If I do not install facilities, no, to have them 
wrong. I'm tired of having things wrong, and it also gives 
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a lot of work. And workforce is very limited, there is no 
workforce (...). Workforce is needed (...)" [Original: “(…) Si 
no hago instalaciones, no, para tenerlas mal. Estoy can‐
sado de tener las cosas mal, y además da mucho trabajo. 
Y la mano de obra es muy escueta, no hay mano de obra 
(…). La mano de obra hace falta (…)”]




ures	 that	 they	 probably	would	 not	 do	voluntarily	 unless	 they	 expe‐
rienced	certain	complications.	 In	fact,	some	participants	pointed	out	
that	 mandatory	 actions	 are	 important,	 unlike	 those	 of	 a	 voluntary	
nature,	 as	 they	 allow	 farmers	 to	move	 forward	 to	 implement	 these	
measures.	However,	 it	was	indicated	that	some	regulations	could	be	
improved	to	make	biosecurity	measures	feasible	to	implement.
Regardless	 of	 the	 obligatory	 nature	 and	 the	 feasibility	 of	
the	 biosecurity	 measures,	 some	 situations	 that	 can	 generate	
mistrust	 towards	 the	 public	 administration,	 and	 consequently	








some	 participants	 reported	 several	 productive	 losses	 after	 vacci‐
nation	against	bluetongue,	causing	its	use	to	be	feared	by	farmers	
and	not	 recommended	by	 veterinarians.	 They	 also	 challenged	 the	
real	importance	of	certain	measures,	such	as	the	perimeter	fences,	
which	went	from	mandatory	to	voluntary.	In	fact,	some	participants	
pointed	 out	 that	 the	 OVS	 show	 contradictions	 as	 to	 whether	 to	
implement	 biosecurity	measures.	 Likewise,	 the	 participants	 ques‐
tioned	certain	situations	 in	which	the	official	veterinarians	recom‐
mended	fencing,	but	leaving	the	gates	open	in	case	a	common	road	
crossed	 the	 farm	 or	 dividing	 the	 farm	with	 two	 fences	 in	 case	 a	
stream	crossed	the	farm.













contact	 with	 them	 to	 subsequently	 generate	 legislation	 that	 con‐
siders	their	realities	since,	 in	the	opinion	of	the	 interviewees,	they	
frequently	 create	 regulations	complicated	 to	perform	 (e.g.	 the	pe‐
rimeter	 fences).	 In	 addition,	 from	 their	 point	 of	 view,	 sometimes	
the	official	veterinarians	can	be	very	severe	and	apathetic,	creating	




Some	 farmers	 were	 aware	 that	 the	 public	 administration	 just	
do	 their	 work	 and	 that	 this	 can	 favour	 their	 farms.	 In	 fact,	 some	
veterinarians	 used	 the	 term	 ‘necessary enemies’	 to	 define	 the	offi‐
cial	veterinarians	(OVS).	In	this	way,	farmers	highlighted	that	public	
administrations	are	essential,	although	they	might	be	slow	 in	 their	
management	 (bureaucracy),	 a	 situation	 that	 can	 be	 evidenced	 by	
their	 late	 responses,	 but	 that	 can	play	 an	essential	 role	 in	 the	 ap‐
plication	of	biosecurity	measures	 in	 the	 farms.	Some	veterinarians	
commented	that	the	penalties	(e.g.	fines)	can	lead	to	farmers	imple‐
menting	 these	measures,	 but	 also	 the	 incentives	 (e.g.	 subsidies)	 if	
they	meet	 specific	 conditions.	However,	 some	 farmers	mentioned	
that	 the	 farms	should	not	operate	by	 incentives,	but	on	their	own	
account	as	a	business	without	depending	on	them:
VC2: "(...) The farmers’ perception is that the admin‐
istration always tries to penalise, rather than advising 
or helping to solve the problem. They are people who, 
when they come to control routinely, or by surprise, an 
exploitation, always try to look only for the bad, that is 
their perception, it's like when the police stop you and 
you do not know why (...)" [Original: “(…) Su percepción 
es que la administración siempre intenta penalizar, más 
que asesorar o ayudar a solventar el problema. Son gente 
que cuando vienen a controlar de manera rutinaria, o por 
sorpresa, una explotación, siempre intentan buscar solo 
lo malo, esa es su percepción, es como cuando te para la 
policía y no sabes por qué (…)”]
VC3: "(...) The administration, in most of the farms, is 
conceived as the bad policeman (...), as a necessary 
enemy (...). Inspectors who have zero empathy (...), there 
is also someone who (...) is considered as an ally in the 
farm (...)" [Original: “(…) La administración, en la mayor 
parte de las granjas, es concebida como el policía malo 
(…), es un enemigo necesario (…). Inspectores que tienen 
cero empatía (…), también hay alguno que (…) se le con‐
sidera como aliado en la granja (…)”]
FG1:	"(...) People who are there do not understand much 
about what farming is, they should know more about this 
(...). They should generate other stuff that were related 
to each zone (...)" [Original: “(…) La gente que está allí no 
entiende mucho de lo que es una explotación, deberían 
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saber más de lo que es una explotación (…). Deberían 
sacar otras cosas que fueran relacionadas a cada zona 
(…)”]
FG2:	 "(...) The relationship with the head of the health 
area is good, I think they have to do their job and they do 
it (...), what mistakes everyone has, but they are very un‐
derstanding, and I think that they defend themselves in 
their area (...)" [Original: “(…) La relación con el respons‐
able del área de sanidad es buena, yo pienso que tienen 
que cumplir su trabajo y lo hacen (…), que errores los tiene 
todo el mundo, pero sí que son muy comprensivos y pi‐
enso que se defienden en su área (…)”]
3.5 | Variables of time and space















According	 to	 the	 ‘Animal	Health	 Law’	 (European	Parliament	&	 EU	
Council,	2016),	the	implementation	of	biosecurity	measures	at	farm	
level	 is	the	responsibility	of	the	farmers.	Therefore,	 in	the	context	
where	 there	are	no	policies	 that	 force	 farmers	 to	 implement	bios‐
ecurity	measures,	and	in	a	sector	where	the	implementation	of	bi‐
osecurity	measures	is	scarce	(Sahlström	et	al.,	2014;	Sarrazin	et	al.,	
2014),	 developing	 strategies	 to	motivate	 farmers	 is	 of	 paramount	
importance	to	achieve	an	improvement	in	biosecurity.	Nevertheless,	
the	development	of	 such	strategies	 should	be	based	on	an	under‐














erinarians	 (Kuster	 et	 al.,	 2015).	 In	 our	 study,	 the	 interviewed	 vet‐
erinarians	 emphasized	 that	 they	 see	 farmers	 as	 an	 equal	 and	 that	
they	usually	have	a	horizontal	 relationship,	a	situation	that	can	fa‐
cilitate	an	effective	communication.	However,	some	of	them	men‐
tioned	 feeling	uncomfortable	 to	 recommend	biosecurity	measures	
due	to	the	possible	reactions	that	the	farmers	may	have	(e.g.	their	
fear	 that	 farmers	believe	 that	 there	may	be	a	 conflict	of	 interest).	
Interestingly,	this	was	not	mentioned	by	any	farmer.	Therefore,	the	








existence	 of	 obstacles	 in	 their	 relationship,	 as	 was	 described	 in	
Sweden	 (Svensson,	 Alvåsena,	 Eldh,	 Frössling,	 &	 Lomander,	 2018).	
According	 to	 these	 researchers,	 although	 the	 health	management	
veterinarians	are	important	and	have	a	similar	professional	profile	to	
those	of	the	Spanish	HDA	veterinarians,	farmers	do	not	always	carry	










of	sufficient	 training	 in	 the	topic,	or	 the	risk	of	developing	fatigue	
in	 farmers	 due	 to	 their	 insistence.	 Further	 studies	 to	 look	 deeper	
into	all	the	aspects	related	to	the	communication	process	between	
farmer	and	private	veterinarians	are,	 in	our	opinion,	of	paramount	







ence	 the	 decision‐making	 process	 of	 the	 farmer	 to	 implement	
biosecurity	 measures.	 Interviewees	 mentioned	 increasing	 bios‐
ecurity	 in	 the	 event	 of	 a	 public	 health	 problem	 or	 an	 outbreak	
of	 a	 disease	 in	 a	 neighbouring	 farm	 (proximity	 experiences),	 as	
previously	 described	 in	 different	 studies	 (e.g.	 Hernández‐Jover,	
Taylor,	Holyoake,	&	Dhand,	2012)	but,	interestingly,	none	of	them	
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(farmers	nor	veterinarians)	linked	biosecurity	as	a	way	to	reduce	
the	 risk	of	disease	 transmission	 in	 the	scenario	of	 the	 introduc‐
tion	of	an	exotic	disease	in	the	country	(e.g.	foot	and	mouth	dis‐








(2006–2009)	 (Sok,	Hogeveen,	Elbers,	&	Oude,	2016),	 and	 it	might	
not	 let	 the	 farmers	 fully	 trust	 in	 the	 public	 administration.	 This	
kind	of	experience	 is	difficult	 to	approach,	 since	 it	has	a	 repeated	
retrieval	 and	 feedback	 among	 the	 farmers	 (Roediger,	 Zaromb,	 &	
Butler,	2009),	and	it	should	be	kept	in	mind	when	trying	to	reach	the	
farmers.	 Therefore,	 the	 strategies	 to	 face	 these	experiences	must	




biosecurity	 measures	 was	 linked	 to	 the	 effectiveness	 and	 bene‐
















a	 low	 level	 of	 training,	which	 has	 forced	 some	 farms	 to	 replace	
them	with	milking	 robots.	 The	 reasons	 can	be	 varied,	 for	 exam‐
ple,	 it	 may	 be	 due	 to	 the	 existence	 of	 high	 levels	 of	 stress	 due	





Although,	 as	 previously	 mentioned,	 the	 European	 ‘Animal	






elsewhere	 (e.g.	Oliveira,	 Anneberg,	Voss,	 Sørensen,	&	Thomsen,	
2018).	The	role	that	OVS	should	play	in	the	implementation	of	bi‐
osecurity	measures	 is	 subject	 to	 debate	 and	might	 also	 deserve	
further	 studies.	 According	 to	 the	 responses	 of	 some	 interview‐
ees,	legislation	is	needed	to	safeguard	dairy	farms,	although	they	
should	be	accompanied	by	an	understanding	of	all	the	people	in‐
volved,	 as	 proposed	 by	Brennan	 and	Christley	 (2013).	However,	





As	 for	 the	methodology	used	 in	 this	 study,	we	decided	 to	use	
a	qualitative	methodology	(i.e.	semi‐structured	in‐depth	interviews)	
which	 can	 be	 appropriate	 to	 investigate	 and	 look	 deeply	 into	 the	
different	realities	of	people	(Mason,	2006).	Qualitative	methods	are	
based	on	interpretivism	and	constructivism	paradigms	(multiple	re‐
alities),	while	 quantitative	 research	 is	mainly	 based	 on	 a	 positivist	
paradigm	 (only	an	objective	 reality)	 (Sale,	Lohfeld,	&	Brazil,	2002).	
Therefore,	the	repeatability	of	qualitative	studies	can	be	lower	than	
for	quantitative	studies,	since	it	considers	that	all	interviewees	have	
unique	 and	 unrepeatable	 realities	 (Leppink,	 2017).	 However,	 this	








































on	 the	 implementation	of	biosecurity	measures	 in	dairy	 farms	are	
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